EXPERIMENTAL

Manual polymorph screen
For the solvent screens a set of 26 solvents was chosen, which were all of analytical quality and all organic solvents were purchased from Aldrich or Fluka. The set of solvents included methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, toluene, xylene, dichloromethane, dichloroethane, chloroform, ethyl methyl ketone, acetone, diethyl ether, diisopropyl ether, cyclohexanone, 1,4-dioxane, tetrahydrofurane, ethyl acetate, acetic acid, acetonitrile, nitromethane, pyridine, dimethyl formamide, dimethyl sulfoxide and water. Crystallisation conditions included solvent evaporation, cooling crystallisation and liquid assisted grinding experiments. The solid state forms were identified by infrared spectroscopy, hot-stage microscopy and powder X-ray diffraction. Starting material for all screening experiments was the anhydrate. Phloroglucinol anhydrate and few drops of solvent were ground in a Retsch MM200 grinding mill for 5 to 10 minutes.
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Fourier-Transform Infrared Spectroscopy
Infrared spectra were recorded with a diamond ATR crystal on a Perkin Elmer Spectrum One Fourier Transform spectrophotometer (Perkin Elmer, Norwalk Ct., USA). The spectra were recorded over a range of 4000 to 650 cm -1 with a resolution of 2 cm -1 (24 scans).
Based on the IR spectra the phoroglucinol solid forms can be differentiated easily, in particular in the region of the (O-H) vibrations. Figure S3 . Simulated patterns of a computationally generated group A structures (Cs_1613 -P2 1 2 1 2 1 and Cs_6 -Pna2 1 ).
PXRD comparison of simulated group A powder patterns
Enthalpy of phloroglucinol dihydrate/anhydrate transformation (trsH)
The enthalpy for the dihydrate/anhydrate transformation was derived from differential scanning calorimetric and RH-perfusion cell measurements and contrasted to static 0K lattice energy calculations as schematically illustrated in Figure S2 . The PES scan curves of PhG C−C−O−H torsion exhibit two minima, with planar conformations, showing C 3h and C s symmetry. The experimentally observed conformations are very closely related to these two minima, anhydrate -C 3h and dihydrate -C s , deviating from planarity by max. 13°. The two ab inito gas phase minima (HF/6-31G(d,p)) were used as starting conformations for the anhydrate and hydrate crystal structure prediction calculations.
The PCM model slightly changes the stability difference between the two conformational minima from 4.16 kJ mol -1 (HF/6-31G(d,p)) to 2.98 kJ mol -1 (HF/6-31G(d,p), PCM(=3), but the stability order is still maintained. Table 1 ) and hydrate structures ( Figure S5 , m/s Table 2) , as well as the ordered ice polymorphs (Table S2 ).
Figure S6.
Overlay of the most stable calculated (A_C3h_1, red) and experimental phloroglucinol anhydrate structure (PHGLOL01, green), corresponding to a rmsd 15 of 0.36 Å.
Figure S7.
Overlay of H_Cs_1613 (Pnma, red) and experimental phloroglucinol dihydrate structure (green), corresponding to a rmsd 15 of 0.10 Å. 
The crystal energy landscape
The hypothetical crystal structures are available in *.res from the authors on request. Fig. 7b and c) .
Calculated group A and group B structures.
The provided .cif file is the experimentally determined dihydrate structure.
The .res files for all calculated group A and B structures are given below:
GROUP A
H_Cs_1613: 
